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TEPBAJTE HETEPMETHMHOCTH. OBCAflHOfl KO- 
J10HHU 

(57) HsoCpeTeHMe othochtcb x HefrreAo- 
6uBawaefl npoMJnneHHOcTH h npcAHa3KaHe- 
„o nn» penoHTa o6caniwx xojiohh h hso- 



mwm oOboahkotdixcx npoflyKTMBWX wiac- 
tob b sone nep*opamm. Uenb - oCecne- 
veHMe'sKOKOMW MarepHana nnacrup* . Ha 
Tpy 0ax cnycxawT mnpaBiu *. Jaxe- 
pu c ynnoTiwrcnbRMMH wieweHraMH h yc- 
TaBOBneuwft Ma hhx nnacmpb. 3 are* 
Bepxmft TOpen ww.ro ynnoTHHTenbHoro 
MieNetrra nwaBjnwecicoro naKcpa pas- 
Mcmaw HanpoTKB HHWtefl rpammM Htrrep- 
sana HerepMeTHiKocTH. fliwHy nnacTupa 
BUVuenxwT no MaTeHarHiecxoft *opMyJie, 
DpoHSBOABT sanaKeooBxy ynnorHHTenbwuc 
sneMCHTOB naxepa b kohucbux yiacricax 
nnacTwpB m pacmpctMC Jinacrwpx no sceft 
. pjmut nyTCM cos flaw* MsOuroiBoro naane- 
» hhx b ymioTBHTeiibWX BHCMBHTax naxepoB n 
B MemnaxepMoft sows. Taxoe p.cnonoxe- 
twe nnacTHpa ooecnewaer coxpaHHocrb. 
ero k o6ca«Hoft kojiohhm b HwrepBane, 
ucnaSjieuHOM OTBepcTKBMH. 4 MM. 
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HsoCpereiwe othochtch x He*reAo6n- 
Bamneft npoH-aneHHocTH , a mmcmmo x 
cnocoftaM peMOHTa oocaAHMX xojiomk, a 
T me-H30J»UHH oCBonHMBBiixcx nponyx- 
thbmmx nnacTOB b aoHe n 2 p*opauHH. 

Uzn**, MsoCperetwa xbaiictcb o6ecne 
Meme sxohomhh MarepHana r-nacTupx. 

Ha 4«r. 1 HSoOpaxeH naxep CABoeH- 
hmA rvAPasnHMecKHA (IIPC) c ycraHOBncH- 
Th HaHCH nnacr U pe« b rpaHcnoprHOM 
nojioteiocii «a <t«r. 2 - to *e, n P M 
"a^axcpoBxe ero ynnoTHHrenb»« aneneH- 
tob Ha lutacrupe; na <t«r. 3 - to «, 
nP H npHxarHHxoHueruxyMacrxoB nnacru 
or. k o6caAHofi ko/iohhc; Ha <Jht. « - 
to xe, npH saBepoieHHH rpHxaTHH KOHUe- 



bux yiacrxoB a Ae^opMHpoB bhhh cpeAKe- 
ro ynacrxa nnacTup* «o xacamta -c mTT 
penHeft noBepxHOCTbio o6caAHOft kojiohhw. 

Cnocoo ycTBHOBXH nnacTupH b HHTep- 
sane aerepMeTHiHocrH oocbahoA xonon- 
im peaiuoyeTca cneAyw** 0 6pasoM. 

Ha rHApaBiiHMecxHH i naxep,, Bxnwaw- 

^dk BepXHHfl I H HHKHHH 2 yiWOTHHTenb- 

woe BneMeHTM, Meawy kotopumh pa3neneH 
AHtoepemiHanbKbtH wianau 3, ycraHaBJiH- 
VaeTOt MeTannHticcxHft nnacrupb 4, xo- 
Topuft (jMKCHpyeTC* Ha naxepe ynopaw 5 
H 6. PaccroHHHe MexAY ynnoTKHrenbHUMH 
sneHekraHH 1 h 2 ycTaHaBJiHBaercn b 

saBHCHHOCTH OT AHHHU finaCTbipH . ^ :I P e ~ 

n eneuHoro no 3 bbhchmocth , h o6ec..eue- 
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HUM ffODMOJO SIKpyTUK ynnOTKHTeJIl»M4X 

MCMftirroji J h 2 xotmaauw yqacrxafai 
nnaprvpx* 

• flrama Qnacrtipx BUOHpaeTcx b coot- ^ 
bctctwh co cne^ywueft s bbhch hoctwo 

me t«7 arhba nnecrupx, m; 

lj ^'AnHHa RtftepBana HerepMeTHUHoc ^ 

TH OO CAOH Oft XOiJOHHU, M; 

atohb ynnoTHHTcnbHoro »jieMen- 
• * : va rHApasmiwecjcQro naxepa, m;- 
? Aaaneme b nfApaamiuecKKX na- 
xepax npH npuxBTHu xoHueBbtx 
jmacTxoB nnacTupH, Mlla; - 
.. L paccTonBHt ot ycTkH cxBonni 
•AD Btpxseft rpaB>mu HHTepBana 

BCrepMBTB^HOCTH oOcaABOft X0~ 
JIOHHM, N| 

S - Mogynb ynpyrocTH MaTepHana 
- rpy6 t na xoropux npoHa boaht— 
cjc cnyck nnacTupx, MTIa; 

C - oTHoacHHe Hapyjcaoro AHanerpa - 
x BByrpeBBCMy TpyG f Ha xoto- 
pux npousBpxcKroi cnycx iuiacTW- 

|U - .X03Whuh*ht Hyaccona MarepH- 
ana TpyO, Ha xoTopux npoHseo-. 
jpircft cnycx nnacn.jp a- W 
Oaxep e nnacnipex 4 cnycxaoTca^aa 
■acocHo-xoKnpeccopBux TpyGax (ne no-, 
xaaam) » oCcaflnyw xonoHHy 1 x Hirrep- 
Bany 4 0 HcrepHCTRTOocTH , ocnaOneHHony ' 
OTBepcTMJim 8. HkxbhA ynaoTBHTejibHuft 35 
MeMBBT 2 ycTaaaajiMBaxfr rax r mtoou 
'.tro BepxBxA Top ex* Gun HanpoTRB HHXHeft 
rpaaHUH HHTepBana 1 0 , Kph 3tom pacero- 
ime xeiAy hhxhhm Topoox Bepxnero yn- 
. JioxHMTenfcHoro sjieneBTa 1 h Bepxneft 40 
rpamitu HHTepBana 1 0 coctbbht bwmih- 

Hy a, paBnyx> 2 
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-rap* flawieHMCM P K§ npH jtom cpeanun 
HacTb nnacrupx b MirrepBane l € Ae$op- 
mpyeTca pacneTHUM AaaneHHex t^ttfj 
AO xacauHH c BHyTpCHHefl nosepxHocTbio 
o6caAHoft kojiohhw An* HcxjimeHKx Happy- 
30K Ha HHTcpBan 1 0 (fetr. 4) • fi npoijec- 
ce y era hob km nnacTwpb 4 bmcctc c naxe- 
poM nfepeMemaeTcs OTHocHTen&HO Hirrep- 
Bana 1 0 o6cbahoA xojiokhu Ha BennwHy 
a/2 1 ho ojiaroAapx Btitfopy abhhu nnap- 
Tupa k cooTBeTCTBymeil ero opHeKTeiput 
nepeA ycraHOBxofl othochtcjii>ho hhxkcA 
rpaHHqy HRTepaana 1 ( , xorajeBbie yiacr- 
kh nnacrwpa, npHxarue x odcaAHOft xo- . 
jzoHHe 9 Oynyr HaxoAHTbc* bbc HHTepBana 
1 6 Ha paaHOM paccroxHHH a/2 ot coot-: 
BercTByxaBtx ero rpaioau Xaxoe paccano- 
xeHHC nn scrap h ofiecnewT coxpaHHocih 
ero H^o6caAHoft xojxoxkm b" HKTepBan^. # 

OCna0JieHBOM QTBepCTHJMf • 

• o p n y. n a u 3 ,0 0 p e k a 
Cnocoo* ycTanoBXH nnaCTW^K ^ HHrep- 
Bana BerepHBTH«tHocTB oOcaAHoft xojioh- 
bu 9 BXnjraaxmiH cnycx Ha TpyCax mpr 
paBJXHiecKHx naxepoB c yruioTHHTCJibHtr- 

Ml 3neH3HT8Mi K y CTflHOBJie HHOrO HX HMX 

nnacrapa, sanaxepoBxy ynAOTHHTenbHUX 
9JieMeHTOB naxepa b xoKueaux y<tacTxax 
nnacntpa h pacnnpeHHe nnacnipH no 
Bceft A^Hue nyreM cqsAaHHx uaGuTOWoro 
AasjieKHH b ynnoTHHTcnbHMx aneMeHtax 
naxepoB -H b HexnaxcpHoft sohc, o t n h- 
^ a n ei h ft c.a tcm, vro t -c Aeni>x* ; 
oCccneHCHHH skohomik MaTepuana nnacru- 
px 9 nocJie cnycxav nnacTwjpH BepxHtia to- 
peu HHxHe'ro ynnoTHHTenbHoro BneHewa / 
raAPanmiHecxoro naxepa paaxemaioT Ha- 
npoTHB mucHeA rpaHHuu HirrepBana He— 
repMeTKMHocTH 1 a nmny nnacTupn buSk- 
pa»T b cootbctctbhh co cneAyxsieA 5BBH- 

CHMOCTblO ' 
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yArtHHeuwe HacocHO-xownpeccopHux Tpy6 
npH ycTanoBe nn acTwpx • CosAaxrr b naxe- 
pa H3 6wTotiHoe AaBJieRHe nopaAxa 2-3 MHa 
. h 9 an axep obub axrr ynnoTHHTeHbie sneHCH— 
tu 1 H- 2 b xoHAexux yi a err ax nnacTtapa 
4 ($Mr. 2) • noBunAioT flaflncme b naice- 
pe H'paoDHpuxrr ero CHaqana ynnoTHM- 50 
TejibHUMH 3/ieMeirram 1 h 2 cooTBCTCTBy— 
mwe KOKaeBbie y^acTXH hnacTbipx 
(4wr» 3). Docne iero oTxpuBaerca ah<Jt- 
4>epeKUHanbHb^! xnanau 3, npcnaapHTenb- 
ho HacTpoeuKuA na 3 an an ho e naaiieKHe, 55 
h pa6o^eft & axocxbio pacnoipaioT cpenmoio 
qacTb nnacrupn, flasneHHe b naxepe no- 
aunaioT ao pacneTHoro P4 r cCecnewBaio- 
mero npnxaTHe xoHueBux yqacrxos nnac- 
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tac L - ArtHHa nnacTupft, m; 

1^ - AnHHa HHrepBana HerepMeTHw- 

HOCTH oOcaAKOH KOJIOKHbl , MJ 

1 o ^ - flyiHua. yiuiOTHHTeribHoro 3JIGMCH- 
* ra ruApaaimiecxoro naxepa, m; 
« P - AasneKHe b rHApaBJiHuecxux na- 
xepax npn npHx 3thh xoKueBbix m 
yuacTKOB nnacTbipH, Mlla; 

1 - paCCTOflMHe OT yCTbfl CKB5DKH Hbl 

AO BepxHefl rpaHuobi HHTepBana 
He rep He m mho cth o6caAHoA ko- 
jiOHKbi t h; 
E - MOjiyrib ynpyrocTH MatepHana 



cnycx nn«cTirfpji f Mna| npoKsaoflHTc* cnycx nn acrvpjt; 

OTHomeHHe napyxHoro AHanerpa x nyaccona Narepuana 

BHyrpeHoeMjr rpyfl, „a xoropux W*. Ha xotopux npoHaBPAHTC* 

• 5 caycx naacnipa. , ' 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 

[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material 
Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 



C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval Iq 

P/(l-2n) 

is the quantity a, equal to 2 j- ' , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 




MPa; 
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by pressure P u where the middle portion of the patch in the interval l 0 is deformed by the 
calculated pressure Pi « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /o at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is (he length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] 



[see Russian original for figure] 
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Fig. 3 
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